Liquiritigenin restores osteoblast damage through regulating oxidative stress and mitochondrial dysfunction.
We investigated the protective effect of liquiritigenin, one of the flavonoids present in Glycyrrhizae radix, against antimycin A-induced mitochondrial dysfunction in MC3T3-E1 osteoblast cells. Osteoblastic MC3T3-E1 cells were pre-incubated with liquiritigenin before treatment with antimycin A, and markers of mitochondrial function and oxidative damage were examined. In addition, the effects of liquiritigenin on the activation of phosphoinositide 3-kinase (PI3K) were examined in MC3T3-E1 cells. Liquiritigenin protected MC3T3-E1 cells from antimycin A-induced cell death. However, the PI3K inhibitor, LY294002, significantly attenuated liquiritigenin-mediated cell survival, indicating the involvement of PI3K in the cytoprotective effect of liquiritigenin. Pretreatment with liquiritigenin prior to antimycin A exposure significantly reduced antimycin A-induced PI3K inactivation, mitochondrial membrane potential dissipation, complex IV inactivation, and ATP loss. Liquiritigenin also reduced mitochondrial superoxide generation, nitrotyrosine production, and cardiolipin peroxidation during mitochondrial complex inhibition with antimycin A. Taken together, the results of this study show that modulation of PI3K, antioxidant effects, and the attenuation of mitochondrial dysfunction by liquiritigenin represent an important mechanism for its protection of osteoblasts against cytotoxicity resulting from mitochondrial oxidative stress.